Objective: To determine the prognostic value of excision repairs cross-complementation group1 (ERCC1) gene in cases with nasopharyngeal carcinoma (NPC) treated with platinum-containing chemotherapy (PCT).
INTRODUCTION
Nasopharyngeal carcinoma (NPC) is different from other head and neck cancers in terms of anatomical localization, radiotherapy (RT), and chemotherapy (ChT) sensitive.
The agents containing platinum are used more often in the treatment for NPC. [1] Platinum resistance should be considered in cases with relapsed <6 months after platinum-containing treatment (PCT). [2] Excision repairs cross-complementation group1 (ERCC1) gene plays a rate-limiting role in nucleotide excision repair (NER) mechanisms that repair DNA cross-linking among chains. [2, 3] We hypothesized and investigated that ERCC1 expression could be a biomarker for cases with administered PCT, diagnosed NPC. This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. three cycles of a simultaneous cisplatin weekly 35 mg/m 2 . The cases were evaluated 2 months after administration RT or concurrent chemoradiotherapy (CCRT) and after every two cycles ChT. The cases which completed treatment were evaluated by flexible nasopharyngoscopic examination, complete blood count, chest X-ray and biochemical tests, nasopharynx MRI, and/or FDG-PET/CT in a control examination every 3 months for the first 2 years. The Response Evaluation Criteria in Solid Tumors criteria was used to assessment response to treatment. [4] This study was approved by the Ethics Committee at the University of Inonu. The stained slides were covered with coverslips using a water-based gel. The slides were evaluated by an independent blind pathologist to the outcome of the cases. ERCC1 expression was examined in four categories: Negative; No staining, +1; 10% below or partial nuclear and/or cytoplasmic staining, +2; >10% on weak to moderate nuclear and/or cytoplasmic staining, and +3; >10% on strong nuclear and/or cytoplasmic staining. The specimens were exhibited as negative (no staining), weak (+1, +2), and strong (+3) ERCC1 expression. [5] 
SUBJECTS AND METHODS

In this study, 33 cases from different Medical
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Statistical analysis
The software package International Business Machines (IBM), Statistical Package for the Social Sciences 22.0 (SPSS Inc., Chicago, IL, USA) was used for the statistical analysis of the data. Overall survival (OS) was defined from the date of diagnosis until death time or the end date of the last visit. Progression-free survival (PFS) time was defined as the time from the first diagnosis of recurrence including locoregional metastases (in the primary site and involvement cervical lymphatic node) and distant metastases (other sites). For survival assessment, the Kaplan-Meier analysis was used; for statistical analysis, the log-rank test was used. For the relationship between ERCC1 expression and clinic pathologic features, Pearson's Chi-square test, Fisher's exact Chi-square, and likelihood ratio tests were used. Results of the 95% confidence interval and P < 0.05 were considered statistically significant.
RESULTS
The median follow-up period of the cases was 21 months (2-66 months). The demographic characteristics of the cases are shown in Table 1 .
It was determined with different intensities ERCC1 expression in cases of NFC [ Figure 1 ]. ERCC1 expression was not observed in 5 (15.15%) of all cases, and these cases were evaluated as ERCC1 expression negative. Of the cases, 13 (39.9%) as a weak (+1, +2) ERCC1 expression and 15 (45.5%) as strong (+3) ERCC1 expression were assessed.
There were three cases (60.0%) in Stage II-III and two cases (40.0%) in Stage IV-B of all the ERCC1 negative expression group. There were eight cases (61.5%) in Stage II-III and five cases (38.5%) in Stage IV-B of all the weak ERCC1 expression group. There were 14 cases (93.3%) in Stage II-III and only one case (6.7%) in Stage IV-B of all the strong ERCC1 expression group. There was no statistically significant difference between ERCC1 expression distribution degree and staging for NPC according to the likelihood ratio test (P > 0.05) [ Table 1 and Figure 1 ]. Although higher ERCC1 expression was observed in Stage II-III, lower ERCC1 expression was The median age of cases was 43 years (range: 34-80 years) in the ERCC1 negative group, 59 years (range: 47-80 years) in the weak ERCC1 expression group, and 48 years (range: 26-75 years) was in the strong ERCC1 expression group. When ERCC1 expression was evaluated according to patient age, the identifying ERCC1 expression decreased in the case of advanced age. However, this difference was not statistically significant on the Mann-Whitney U-test (P = 0.052).
There were 9 women and 27 men in the present study. ERCC1 expression degree and gender were investigated with Fisher's exact test, but the results were not statistically significant (P > 0.05).
Histopathologically, 14 cases (42.4%) had keratinized squamous carcinoma, four cases (12.1%) had nonkeratinized squamous carcinoma, and 15 (45.5%) cases had basaloid epidermoid carcinoma in all cases. Four cases (80%) were basaloid epidermoid carcinoma, and only one case (20%) was nonkeratinized squamous carcinoma in all ERCC1 negative group. Four cases (30.8%) were basaloid epidermoid carcinoma, seven cases (53.8%) were keratinized squamous carcinoma, and two cases (15.4%) were nonkeratinized squamous carcinoma in the all weak ERCC1 expression group. Seven (46.7%) cases were basaloid epidermoid carcinoma, and seven (46.7%) cases were keratinized squamous carcinoma, and only one case (6.7%) was nonkeratinized squamous carcinoma in the all strong ERCC1 expression group. [6] There was no statistically significant difference between the degree of ERCC1 expression and histopathological groups according to the likelihood ratio test (P > 0.05) [ Table 1 and Figure 1 ].
After treatment, 12 cases (37.5%) showed a complete response, nine cases (28.1%) had a partial response, eight cases (25%) had stable disease, and three cases (9.1%) showed progressive disease. There were no statistically significant differences between ERCC1 expression and the response to treatment (according to the likelihood ratio test; P = 0.271). At the end of the study, ten cases (30.3%) had died for reasons related to disease and 23 cases (72.72%) were still alive. The progression was observed in 11 of the cases after treatment. While ERCC1 expression did not observed on two of cases who progressed, five cases with weak ERCC1 expression, four cases with strong ERCC1 expression observed. Objective response rate (ORR) (including complete and partial response) was observed 20% in only one case within ERCC1 negative group, and 69.2% in nine cases with weak ERCC1 expression, and 73.3% in 11 cases with strong ERCC1 expression group. It was observed that there is a correlation between increased ORR and degree of ERCC1 expression but no statistical significance (P = 0.062).
In this study, a relationship between degree of ERCC1 expression and survival rate (PFS, OS) showed no significant correlation according to the Kaplan-Meier method and the log-rank test (P > 0.05) [ Figures 2 and 3 ].
DISCUSSION
NPC is characterized by the anatomical location of the nasal cavity, paranasal sinuses, and oral cavity surrounded by structures such as the orbital skull base. This complex anatomical structure leads difficulties in early diagnosis, staging, and management for NPC. Today, according to guidelines, RT is applied as a gold standard and treatment can be applied in early stage cases, CCRT is also an essential treatment for other stages of NPC. Although it is still unknown whether administration of induction/adjuvant ChT appears to improve survival following CRT, the cases with advanced stage are treated only ChT. [1] The damaged DNA is repaired by DNA repair pathways, including base excision repair and NER. [2, 3] It is detected much better response to PCT when the presence of weak ERCC1 expression in studies related with ovarian, gastric, esophageal, testicular, bladder, colorectal, and nonsmall cell lung carcinomas. [7, 8] The development of resistance to platinum-containing chemotherapeutic agents is associated with strong ERCC1 expression and activity.
[2] The meta-analysis examined studies in the literature of induction/ adjuvant ChT compared with RT application alone; ChT has been reported a positive contribution rate of 4-6% over the 5-year survival rate. [9] Although the progression of disease can be prevented only with RT application, it is reported that the cases were subjected to chemotherapy toxicity with unnecessary chemotherapy in cases of NFC. [9] ChT-induced complications may be contribute toxic effects during RT, narrowing medical gain. [10] It should be firmly questioned the requirement of administration chT for this cases.
Today, there are no biological markers to identify cases who can benefit from platinum-containing regimens for tailor modification in the management of NPC. From three different centers in 5 years, the number of our cases were small because the number of cases in our country are very less unlike the other Eastern societies. The majority of cases were in stage II-III as in the literature. [1] Although keratinized squamous and basaloid squamous types were identified more frequently and in almost equal proportions, nonkeratinized type was less common in our study. This diversity is not identified in the literature like Eastern societies. [11] These differences may occur from regional differences. Because, it is differentiated in regions where NPC is endemic compared to other regions in terms of incidence of human papilloma virüs (HPV), Ebstein-Barr virus (EBV), smoking, and alcohol consumption habits.
It was observed that degree of ERCC1 expression was weak in increasing age, but no statistically significant differences in the baseline characteristics between the strong ERCC1 expression group and weak ERCC1 expression group for age in our study. There may be many factors that can affect the evaluation of ERCC1 expression in advanced age. [12] These also should not be ignored. Some researchers found that the risk of regional recurrence increased with increasing ERCC1 expression in different carcinomas. [9, 11, 13] In our study, 11 cases were progressed after treatment CRT and/or ChT in the follow-up period, and we detected no statistically significant between ERCC1 weak expression and progression.
There are so many conflict results in the literature. Some of them including the more increased response to ChT in cases with weak ERCC1 expression, [7, 8, 14] other study show to prolong survival after adjuvant PCT in cases with strong ERCC1 expression in the literature. [15] In our study, the more overall response rate was detected in cases with strong ERCC1 expression group, but there was no statistical relationship similarly to some studies. [16] According to the data in the literature, chemotherapy that contained platinum administered to cases in different stages produced conflicting results in terms of ERCC1 expression distribution and survival and response to treatment. These conflicting results may be related to the ERCC1 evaluation techniques. In the light of this work, perhaps ERCC1 activity should not be examined with immunohistochemical methods. The studies that used polymerase chain reaction (PCR) or immune histochemistry techniques have nonuniform results. A relationship between survival and ERCC1 expression was not observed using technique PCR used in a study. [17] Perhaps a genetic phenomenon was preventing the activity of ERCC1. In one study, a genetic polymorphism was observed in the activity of ERCC1 in DNA damage caused by ChT and RT. [18] Whether any polymorphisms are involved in the activity of DNA repair mechanisms is still unclear. Some researchers showed that the cases could benefit from oxaliplatin treatment the presence of single nucleotide polymorphisms in codon 118 on the ERCC1 gene in colorectal carcinoma. [19] It was showed that there was no relationship between single nucleotide polymorphism differences in codon 118 and response to therapy among groups with advanced stage NPC treated with gemcitabine/oxaliplatin or gemcitabine in phase 2 study. [19, 20] ERCC1 may not only play a main role in repair of platinum-induced DNA damage but also it probably contributes to this damage process. The activation of ERCC1 on NER pathway and DNA repair mechanisms might depend on tumor biology, patient age, and stage of tumor also researchers such as Lima found that cases with head and neck carcinoma had a more pronounced increase in ERCC1 expression according to age and stage of carcinoma. [20, 21] It is not showed that any cut-off value of ERCC1 is known immunohistochemically for activation of the NER pathway to repair resulting DNA damage in the literature.
Our study has several limitations. First, this is a multicentric study, and the specimens of the pathology were evaluated by different pathologists. This also subtyping of the NPC histopathology may not lead to an accurate reflection. I wish all of the specimens could have been assessment by only one pathologist in certain norms. Second, the number of cases are very low and we do not evaluation the smoking history, (HPV)/p16 status, EBV. Perhaps these parameters cause different alterations in the genetic structure. If we could to be analysis these parameters, we could talk more accurate, and more objective results the relationship between evaluation of ERCC1 expression and response to ChT.
CONCLUSION
However, weak ERCC1 expression degree was significantly associated with longer survival in the literature, no statistically significant difference was detected between ERCC1 expression degree and survival, clinicopathologic features in our study. ERCC1 expression is not as a biological marker guiding management in NPC. Evaluation of ERCC1 should be standardized and optimized by the appropriate technique. Afterward, further studies, especially should be on this standardization. The studies including genetic polymorphism would also explain to genetic alterations in cases from different countries. 
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